Abstract-This study investigated the effects of eccentricity and spatial frequency on the discrimination of vertical and oblique (10 deg from vertical) Gabor patches. Within a display stimuli were scaled by a factor F = 1 + E/E2 at each eccentricity (E) in an attempt to equate either the number of photoreceptors (E2 = 2.5) or cortical area (E2 = 0.77) engaged at each eccentricity. The task was to detect a differently oriented target among eleven distractors. Orientation discrimination asymmetries (ODAs) were found such that an oblique stimulus was easier to detect in a background of vertical stimuli than vice versa. Subjects were equally sensitive to the two highest frequency Gabor patches and less sensitive to the lowest frequency Gabors. When stimuli were scaled with E2 = 2.5 sensitivity was constant at all eccentricities and the ODA magnitude was unaffected. When stimuli were magnified with E2 = 0.77 both sensitivity and ODA magnitude increased with eccentricity. Generally, we may conclude that the ODA effect is not a strictly foveal phenomenon nor is it a strictly high frequency effect.
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ORIENTATION 'ANOMALIES'
Orientation selective cells (filters) in the hypercolumns of V 1 are known to respond to sine-wave gratings of all orientation and a wide range of spatial frequencies (DeValois et al., 1982) . This would seem to provide a basis for uniform encoding of all possible orientations across a wide range of spatial frequencies.
However, psychophysical detection and discrimination thresholds are often poorer when stimuli are oriented deg from vertical than when horizontal or vertical. This has become known as the oblique effect (e.g. Emsley, 1925; Bouma and Andriessen, 1968; Appelle, 1972; Essock, 1980) and is consistent with certain physiological *To whom correspondence should be addressed. E-mail: jamfpo@pavlov.psyc.queensu.ca results (Campbell et al., 1966; Pettigrew et al., 1968) . The present paper concerns another 'orientation anomaly' which we refer to as the orientation discrimination asymmetry (ODA). The ODA refers to the fact that a single oblique line is more easily detected in a variable number of vertical distractors, than is a single vertical line in oblique distractor lines (e.g. Treisman and Gormican, 1988; Cavanagh et al., 1990; Foster and Ward, 1991) . Treisman and Gormican found that subjects were able to detect an oblique target among vertical distractors independently of display size in a visual search task whereas RT increased with display size when subjects were asked to find a single vertical target in a variable number of oblique targets.
In a systematic study of orientation discrimination, Foster and Ward (1991) measured orientation increment thresholds for eight background orientations (0). In their task subjects were to detect the presence of a single target of disparate orientation in a background of 20 distractors (all of which had the same orientation) in tachistoscopically presented displays (40 to 60 ms presentations followed by a 500 ms mask). These presentation conditions are considerably more demanding -and hence yield higher discrimination thresholds -than conventional psychophysical and physiological experiments that present single stimuli in fixed locations for relatively long durations. Foster and Ward found the largest increment thresholds (A0 * 31 deg) when background orientations were at deg from horizontal. The smallest increment thresholds 16 deg) occurred when the background was horizontal.
More generally, the orientation difference required for a constant level of performance decreased as the background approached vertical or horizontal ; i.e. the typical ODA. Several models of the ODA have been proposed (Treisman and Gormican, 1988; Rubenstein and Sagi, 1990; Foster and Ward, 1991) . The purpose of the present paper is not to distinguish between these different accounts of the ODA. Rather, we wish to understand the parameters that govern the ODA.
Specifically, we ask whether the ODA is dependent on eccentricity of presentation and spatial frequency of the oriented stimuli.
SPATIAL SAMPLING AND MAGNIFICATION
It is well known that cone density, ganglion cell density and the amount of cortex devoted to processing a unit area of the retinal image, all decrease with eccentricity. An example of this kind of sampling inhomogeneity is shown in the left panel of Fig. 1 . Because of sampling inhomogeneity, detection and discrimination tasks typically become more difficult as stimuli of a constant size are moved from the fovea to the periphery. It has also been found that performance can often be equated across eccentricities by an appropriate scaling of stimuli that compensates for sampling inhomogeneity. A common expression of this scaling is given in equation (1),
